Background: A simple, cost-effective approach for improving upper extremity function, known as action observation therapy by means of exploiting the mirror neurons facilitates motor learning and acts as a novel rehabilitation approach for stroke patients. Aim: To compare the effectiveness of action observation therapy and conventional drug therapy to improve upper limb function in sub-acute stroke patients. Methods: A prospective randomized control study in a total of 40 stroke patients was conducted, in which the subjects were divided into 2 groups; those in the control group (n=20) received routine rehabilitation treatment, whereas those in the experimental group (n=20), in addition, received 4 weeks of action observation therapy for 10 minutes/exercise. Experimental group watched videos depicting a model performing specific motor actions typically performed in daily life, before enacting the same actions themselves. All patients were assessed using Fugl-Meyer Assessment and Barthel Index at baseline and at 4 weeks, after treatment. Data were analysed using SPSS 20.0 software. Findings: After the 4 weeks of treatment, both groups of patients exhibited significant improvement in the measurements (p<0.001). Moreover, the FMA, BI scores were significantly higher in the experimental group compared to the control group (p<0.001). Conclusion: AOT appreciably improves upper extremity motor function and performance of activities of daily living in patients with first ever stroke.
INTRODUCTION
Stroke is a medical emergency and a leading cause of death worldwide. It occur when the blood vessels supplying the brain burst or more often when a blockage develops. Stroke is one of the leading causes of death and disability in India. The estimated adjusted prevalence DOI : https://dx.doi.org/10.26808/rs.ph.i8v4.03 International Journal of Pharmaceutical Science and Health Issue 8, Vol.4 (July-August 2018) Available online on http://www.rspublication.com/ijphc/index.html ISSN 2249 -5738 rate of stroke range 84-262/100,000 in rural and 334-424/100,000 in urban areas. A WHO report says that by the year 2020, stroke will have moved from the 6 th leading cause of lost disability adjusted life years (DALY's) to 4 th [1] . Motor function loss is common after stroke incidence. The patient may present with severe motor deficits that can limit their activities of daily living. Most commonly the upper extremities and speech are affected.
Recovery of upper extremity function proceeds most rapidly during the initial 3 months after the stroke, but typically slows down after 6 months and reaches a neurological recovery plateau by the end of the first year [2] . Upper extremity disorders after stroke can result from weakened or stiff muscles, imbalance, hypertonia and sensory disturbances. Because upper extremity tasks, such as reaching, grasping, manipulating and carrying, require coordination of multiple joints and muscles, recovery of each joint function is necessary before full function is restored. A relatively simple and cost-effective approach for improving upper extremity function, known as action observation therapy, a novel rehabilitation approach exploiting the mirror neurons has shown promise in the treatment of patients with hemiplegia by facilitating motor learning and the building of a motor memory trace in stroke patients [3] . Mirror neurons are a distinctive class of neurons discovered in the last decade of neuroscience that modulates their activity both when an individual executes a specific motor act and when they observe the same action performed by another individual [4, 5] .
A Chinese study showed that the performance of daily living activities, upper extremity function and Ashworth score of stroke patients were improved by action observation therapy, thereby demonstrating the effectiveness of mirror neuron activation on functional recovery after stroke [6] . The aim of the present study was to compare the effects of action observation therapy with standard rehabilitation alone on upper extremity function and activities of daily living in hemiplegic patients with stroke.
MATERIALS AND METHODS
A total of 40 stroke patients who were hospitalized in a tertiary care hospital between January 2016 and June 2016, were recruited for this study. This study was approved by the Ethics Committee (JKKNCP/ETHICS_PRACTICE/0223U16). The criteria for inclusions were: (1) both the genders; (2) patients of age above 45-75 years; (3) patients who are willing to participate and signed in the informed consent letter; (4) patients with unilateral stroke hemiparesis diagnosed and confirmed upon CT and MRI scan; (5) patients with sitting balance ≥ level 1; (6) patients with FMA≥10 for upper extremity motor function and (7) patients with stable condition and who pass the visual imagery questionnaire with normal score. The exclusion criteria include: (1) pregnant and lactating women; (2) pediatric patients; (3) patients with hemorrhagic stroke; (4) patients with co-morbidities that influence voluntary upper-extremity function; (5) psychiatric patients; (6) epileptic patients and (7) patients with liver failure and kidney failure.
Patients eligible for inclusion in the study were divided into experimental and control groups based on a random number table. For the patients in the control group, only the two scales were used to assess the functions but, in the experiment group visual imagery questionnaire and sitting balance were checked prior to the assessment by scales to see if they meet the inclusion criteria.
Research Method
The Visual Imagery Questionnaire (VIQ) was administered to all patients before and after treatment to determine and assess the specific operation method, procedure, time and intensity of the extremity rehabilitation. The evaluations were carried out by the DOI : https://dx.doi.org/10.26808/rs.ph.i8v4.03 International Journal of Pharmaceutical Science and Health Issue 8, Vol.4 (July-August 2018) Available online on http://www.rspublication.com/ijphc/index.html ISSN 2249 -5738 physiotherapist, who had undergone specific professional training, were unaware of the patient grouping status and did not participate in the treatment. Patients in both groups received conventional drug treatment, physiotherapy for a total of four weeks. Patients in the experiment group were made to watch videos of motor activity, which constituted four levels of difficulty namely, level 1: easy, level 2: moderate, level 3: difficult and level 4: very difficult, for 10 minutes per exercise for 04 weeks in experiment groups. Finally, at the time of discharge too, the level of activity was measured using the above mentioned scale for both groups. The scores at baseline and after the course of action observation therapy along with drug therapy were compared in both groups. For limb movement training, patients were asked to sit at a distance of 2 m from a laptop set and were required to first watch a video showing a specific action of the upper limb and then perform the same exercise after watching. A total of 12 action videos were used, which depicted the same model performing the above ( Table 1) . Videos with similar difficulty levels were grouped into four groups of three videos each; Group 1 videos comprised the easiest actions and Group 4 videos comprised the most difficult. Patients were initially shown videos from Group 1 and instructed to try their best to simulate the action with their affected limbs. Once at least four of the actions could be performed, they moved on to the next group (higher difficulty) of videos. 
Evaluation Indices FMA of upper limb:
The motion content of this scale includes the cooperative motions of reflection, shoulder, elbow, wrist and fingers, separation movement and 33 other items; the total integral score is 66 [4] . This scale has good reliability and validity, and is highly recommended for the evaluation of motor function after stroke [6] . BI: The BI was used for evaluating the activities of daily living in the patients with stroke. This scale has good reliability for the evaluation of recovery of function in stroke patients [6] .
Statistical Analysis
Data were analysed using SPSS 20.0 software and are expressed as means ± SD. 
RESULTS
The data shows no statistically significant difference between the experiment group and control group based on sex, age and affected side ( Table 2 ). There is no significant difference in both groups before treatment. Nevertheless FMA and BI score improved in both control and experimental group after 4 week treatment (Table 3 and 4; p<0.05). Moreover, the experimental group shows better response than control group in FMA and BI scores after treatment (Fig.1 ). 
FMA-Fugl-meyer assessment BI-Barthel Index

DISCUSSION
The study was done on 40 patients who were admitted in the hospital 10-15 days before the study. There were no dropouts from the study. The number of male patients was 13 in experimental group and 15 in the control group. The number of female patients was 7 in experimental group and 5 in the control group respectively. From the present study, there were 9 subjects from the experimental group and 12 subjects from the control group with left side hemiplegia, whereas 11 subjects from the experimental Most of the subjects in our study showed improved upper limb motor function in the first weeks of the therapy. Similar observations were made by Toh and Fong [7] who said Mirror Therapy had improved the upper Limb motor performance of the participants immediately after intervention. Observation of an action, with the intention to imitate movements, may increase the excitability of the brain motor areas and in doing so, be able to stimulate the recovery of motor control. Eric et al [8] says that the motor imagery creates a visual feedback of the observed action, which leads to activation of mirror neurons in the temporal sulcus of the cerebrum. Our study lacks the support of imaging studies to show the activation of mirror neuron system following action observation [9] [10] [11] [12] [13] . Our study was in agreement with the other studies which claim that action observation improved motor functioning of upper extremity in stroke patients. The four weeks hospital based action observation therapy showed noticeable changes in the upper extremity function of post stroke patients. The video therapy was well accepted by the patients because of its simplicity and lack of side effects. This therapy was the first of its kind to be done in our study center. Our study shows that receiving video therapy one hour a day for 4 weeks during hospital stay and 6 weeks follow-up showed a marked increase in the motor functioning of post stroke patients.
 Imaging studies like MRI were not done to confirm the action of mirror neurons.  Finally, the study does not include diverse evaluation of the walking ability and independent daily routine which are important in quality of life. Therefore, these results can be generalized to sub-acute stroke patients. Further studies, including a long-term follow-up assessment, are needed to evaluate the long term benefits of mirror therapy. Further studies exploiting MRI to locate cortical stimulation and activation of mirror neurons during action observation therapy would draw a firm conclusion that action observation therapy can be beneficial for neuro-rehabilitation in post stroke patients.
Abbreviations: AOT-Action Observation Therapy, FMA-Fugl-Meyer Assessment, BI-Barthel Index, DALY's-Daily activity life years, WHO-World Health Organization, MRI-Magnetic Resonance Imaging, CT-Computerized Tomography, PNF-Proprioceptive Neuromuscular Facilitation, VIQ-Visual Imagery Questionnaire
KEY POINTS
Brain plasticity is most important during the stroke rehabilitation treatment and it's a basis for all functional recovery after stroke. Mirror therapy and action observation therapy exploits the theory of mirror neurons, where the observation or even mind representation of the movement facilitates the activation of the brain areas involved in the performance of the motor tasks. These techniques are generalized, especially for the upper limb, with highly suspected results on motor and functional recovery. The existence of audio visual mirror neurons indicates that auditory access to action representation is present. The audio-visual neurons code only object-related actions. Mirror therapy may be beneficial in improving balance ability among sub-acute stroke patients.
